The strength of the independent innovation competencies of enterprise R&D departments (hereinafter referred to as ERDD) decides the market competitiveness of enterprises. It is of vital importance to evaluate the innovation competencies of ERDD. Given to the characteristics of ERDD in China, this paper builds the evaluation index system of the independent innovation competencies of ERDD which is based on factor analysis and aimed to understand the corresponding strength of industrial enterprises of the whole country and every province and city clearly. In this paper, 16417 ERDD in Jiangsu province are analyzed. Firstly, their overall situation and dynamic changes of quantities, innovation input and output, platform stimulating effect are analyzed. Secondly, the dynamic changes of constituent elements on their independent innovation competencies are researched. Thirdly, the comparison and evaluation of their independent innovation competencies are carried out by the results of 31 provinces' ERDD in mainland China.
from 4 high-tech industries (Hagedoom & Cloodt, 2003) . The innovation competencies evaluation model of software industry can be structured from the enterprise capacity, output and performance (Edison, Ali, & Torkar, 2013) . Thirteen indexes were selected from several aspects, including the research and development ability, mechanism and system and the work performance, then, fuzzy comprehensive evaluation method was used to evaluate the innovation competencies of ERDD (Sun, 2008) . Chinese scholars selected 17 indexes from the innovation ability of input, investment carrier, output and environment to construct the measurement index system, calculated and compared the innovation competencies of R&D departments in 31 regions of China with the osculating value method (Liu, Sun, Tao, & Wu, 2008) . Recently, large and medium-sized industrial ERDD in various provinces and cities nationwide had been taken as research objects and the index system of evaluating competitiveness was constructed from the innovation input, innovation implementation, innovation environment and innovation output, then measured by factor analysis method (Xia & Li, 2014) .
Some conclusions can be summarized according to above presentation. The theory researches about the evaluation of innovation competencies of ERDD emphasize large and medium-sized enterprises rather than small and micro-sized enterprises, construct the static index rather than dynamic change of enterprise innovation competencies. Empirical researches mostly focus on the overall innovation competencies of regional R&D departments rather than the evolution of accumulation and improvement of sample ERDD independent innovation competencies. These deficiencies lead to the lack of reflecting their real competencies. Given to these, in this paper, factor-analysis evaluation method is used to construct the evaluation index system of innovation competencies of ERDD, and 16417 industrial ERDD in Jiangsu province are taken as the main research objects to analysis their dynamic changes of constituent factors of innovation competencies and ERDD innovation competencies of Jiangsu province is compare with other 30 regions in mainland China.
Construction of Evaluation System of the Independent Innovation Competencies of ERDD
Studies have shown that it is difficult to obtain satisfactory results if only single evaluation index system be used in evaluation. For this reason, this paper combines qualitative evaluation with quantitative evaluation, bases on the principles--objectivity, dynamic, feasibility, operability and measurement--to select evaluation indexes from the innovation input, innovation behavior, innovation support and innovation output. Then, eliminating the variable whose variation coefficient is less than 0.5 through variation coefficient analysis. Finally, getting the evaluation index system which consists of 30 indicators. The index system of the evaluation is given in Table 1 . 
Empirical Analysis

Sample Selection
In order to promote the construction of ERDD, Jiangsu province has put forward the development strategy named "double promotion, double push" and took the construction of R&D departments as a strategic opportunity to improve the regional independent innovation competencies. It has continuously strengthened the status of enterprises technological innovation and achieved remarkable results (The People's Government of Jiangsu Province, 2012) . By 2012, the innovation competencies of Jiangsu province was the best of the whole country's during 4 years continuously. The quantity and quality of ERDD have improved greatly. Therefore, this paper studies enterprises in Jiangsu province empirically. 3) Innovation output and growth of Jiangsu province industrial ERDD By the end of 2012, Jiangsu industrial enterprises carried out 44570 R&D projects with the average annual growth of 75.10% and increased nearly 3.26 percentage points than the end of the 11th five-year plan, including the number of industrial enterprises with R&D departments that accounted for more than 60.00% of all with the average annual growth rate of 39.00%. Industrial enterprises developed 53973 new products with the average annual growth of 79.64% that increased 3.65 percentage points than the end of the 11th five-year plan. Industrial enterprises had new products sales revenues 17 84.5 4 billion yuan that was 4.33% higher than the end of the 11th five-year plan, with the average annual growth rate of 53.65%. The industrial enterprises which own R&D departments achieved 17 76.2 4 billion yuan--income from new products of industrial enterprises--that accounted for 99.50% of all.
The Basic Situation of the Sample Enterprises
4) Stimulating effect of Jiangsu province industrial ERDD www.ccsenet.org/ass
Asian Social Science Vol. 11, No. 26; 2015 By the end of 2012, Jiangsu province had 7216 "university-enterprise alliances" and implemented more than 13000 "industry-university-research projects", participated by more than 340 universities, 3000 disciplinary teams and 37.90 ten thousand scientific and technological personnel. There were more than 1000 new "university-enterprise alliances" with an average annual growth of 38.00%. 
Comparative Analysis of the Construction of Jiangsu Province Industrial ERDD
1) The number and growth of industrial ERDD By the end of 2012, R&D departments built rate and the average annual growth rate of Jiangsu province industrial enterprises above designated size both ranked the first that are much higher than Zhejiang, Shanghai and Beijing.
2) Innovation investment and growth of industrial ERDD
By the end of 2012, the total R&D funds of industrial enterprises in Jiangsu province ranked first, and average annual growth rate ranked the second about 10 percentage points lower than Zhejiang province. From the perspective of R&D personnel input, Jiangsu province was located in the first, while the R&D staff growth lagged behind Zhejiang province and Beijing city.
3) Innovation output and growth of industrial ERDD
By the end of 2012, the number of R&D projects implemented by Jiangsu province industrial enterprises above designated size ranked the top in our country, but the average annual growth rate was lower than Zhejiang province, ranked the second. From the perspective of development of new products and sales, the average annual growth rate of new products and their sales revenue ranked the second and first nationwide. From the perspective of original intellectual property rights, the total and average annual growth rate of patent applications of Jiangsu province industrial enterprises above designated size ranked third and fifth nationwide. Both of the invention patents' quantities and average annual growth rate of Jiangsu ranked first in the whole country, especially transferring and licensing patents accounted for 58.30% of total innovation patents (Note 1).
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New product development projects The original data were normalized in this paper through the statistical program named SPSS20.0, then judged whether it is suitable for factor analysis by the examination of Kaiser-Meyer-Olkin (KMO) and Bartlett value. To extract the main factors with main component analysis method, do factor rotation by the maximum variance method, and use the method of regression analysis to get factor score function F i ,
get innovation competencies decomposition score, comprehensive score and ranking by using the function F (W i is the factor loading weight).
1) Innovation input
The result of data analysis shows that KMO is 0.77, the sphericity test value of Bartlett 625.16, the level of significance (Sig.) 0.000, so the data set X 11 -X 18 is suitable for factor analysis. Two main factors are selected, principal factor f 1 and f 2 are rotated and their variance contribution rates are 78.83% and 17.92%, the cumulative variance contribution rate is 94.75%, as shown in Table 2 . Getting the corresponding scores and ranking according to the function.
As shown in Table 3 , the innovation input scores of Jiangsu, Guangdong, Shandong, Zhejiang and Shanghai are among the top 5 that highlights their strong investment on the construction of ERDD and their overall scale far beyond any others'. Anhui, Fujian, Henan, Liaoning and Hubei provinces increase significantly in input, however, Guizhou, Xinjiang, Ningxia, Hainan, Qinghai and Tibet the total of 12 provinces are still in the bottom. 
2) Innovation behavior
The result of data analysis shows that KMO is 0.86, the sphericity test value of Bartlett 571.00, Sig.0.000. Therefore, the data set X 21 -X 29 is suitable for factor analysis. Two main factors are selected. Principal factor f 1 and f 2 are rotated and their variance contribution rates are 54.02% and 35.11%, the cumulative variance contribution rate is 89.43%. Getting the corresponding scores and ranking according to the function.
Looking from the implementation situation over our country, Jiangsu, Zhejiang, Shandong, Guangdong and Shanghai's scores are much higher than others' that these 5 provinces attached more importance to the construction of ERDD and implementation ability, especially higher than other provinces in R&D projects, department built rate and technology introduction support.
3) Innovation support
The result of data analysis shows that KMO is 0.68, the sphericity test value of Bartlett is 319.97, Sig. 0.000, so the data set X 31 -X 38 is suitable for factor analysis. Two main factors are selected, principal factor f 1 and f 2 are rotated and their variance contribution rates are 45.88% and 37.97%. Getting the corresponding scores and www.ccsenet.org/ass Asian Social Science Vol. 11, No. 26; 2015 100 ranking according to the function.
In view of the innovation support all over our country, Jiangsu ranks the first, followed by Zhejiang, Shandong and Guangdong etc. Further analysis shows that Jiangsu province has basically realized full coverage of high-tech ERDD. Besides, it's technological plans tilted the enterprises with R&D departments, such as the provincial science and technological achievements transform funds, the provincial science and technology infrastructure plan and special funds plan of introduction, digestion and absorption, which has produced an obvious guide and direction effect. Jiangsu province has created the good environment for innovation by promoting the spirit of "innovation, entrepreneur and excellence; to be the first, to be in the lead, to take the lead" vigorously, improving the entrepreneurial innovation consciousness and ability, encouraging college students' entrepreneurial passion and innovation vigor of the whole society.
4) Innovation output
The result of data analysis shows that KMO, the sphericity test value of Bartlett and Sig. all meet the requirements, so the data set X 41 -X 45 is suitable for factor analysis. Two main factors are selected, principal factor f 1 and f 2 are rotated and their variance contribution rates are 57.20% and 27.82%. Getting the corresponding scores and ranking according to the function.
In view of the innovation output all over our country, there is a great gap between Guangdong, Jiangsu, Shanghai, Beijing, Shandong, Tianjin and Zhejiang 7 provinces and cities and others, especially reflected in applications of patent invention, sales revenue of new products and the total import and export trade volume of high-tech products. The ERDD of these 7 provinces and cities have made great progress in many areas, including mastering the key technologies, researching and developing key equipments and high-tech products, improving intellectual property management systems and enhancing the capability of creation and application of intellectual property rights etc. Compared with Guangdong province, Jiangsu province lags behind in the number of effective patents, sales revenue of new products accounted for main business income and the total volume of import and export trade of high-tech products.
5) Overall evaluation
The result shows that KMO is 0.71, the sphericity test value of Bartlett 129.31, Sig.0.000 through factor analysis on the innovation input, innovation behavior, innovation support and innovation output, so the whole data is suitable for factor analysis. Two main factors are selected, principal factor f 1 and f 2 are rotated and their variance contribution rates are 63.91% and 37.71%, and the cumulative variance contribution rate reaches 95.62%. Getting the corresponding scores and ranking according to the function.
In the view of the ranking of independent innovation competencies of ERDD, Jiangsu province remains the NO.1 followed by Guangdong, Shandong, Zhejiang, Shanghai and Beijing that highly integrates with the state that their competencies of innovation input, innovation behavior, innovation support and innovation output are all stronger than others'. And these 6 provinces and cites are positioned in the top echelon. Hubei, Anhui, Henan, Liaoning, Sichuan, Shanxi and others total of 12 provinces are located in the second echelon. These 12 provinces have tremendous scope for development because of the quite different competencies with the obvious advantages and disadvantages. Guangxi, Inner Mongolia, Guizhou, Gansu and Tibet and others total of 13 provinces with weak innovation competencies are located in the third echelon that results from the small and weak economic power and underdeveloped construction of ERDD. Table 4 . It is a pressing matter to improve their operation quality when the quantity of ERDD has been increased. The date are given in Table 4 . 3) The lack of talents, especially leading talents of high levels
The talents shortage has become one of the restricted factors for construction of high-level R&D departments. In view of the education composition of employees of ERDD, doctoral students and postgraduates only accounted for 1.80% and 8.40%. About 25.00% enterprise departments lack R&D technical backbone personnel, and 60.00% enterprise departments lack innovation leading talents. In view of personnel number of per ERDD, the average number of Jiangsu province is 29 that lower than national level (49), Guangdong (99) , Shanghai (85) and Beijing (73) . Even approximately 20.00% departments have researchers less than 5.
Conclusion
ERDD, as one of sources of independent innovation, have been taken as an "engine" for enterprise's development. In recent years, Jiangsu province actively guides and vigorously promotes the construction of ERDD, and has achieved remarkable results. Jiangsu province ERDD have achieved breakthrough in department built rate and growth. Importantly, Jiangsu province gets great improvement in the competencies of innovation input, innovation behavior, innovation support and innovation output and ranks top in the 31 provinces. Its overall independent innovation competencies of R&D departments occupies the first place. However, the construction of ERDD still exists quite a few problems, such as poor operation quality, small scale, weak strength, sorely lacking of high levels of leading talents, result in the difficulties to adapt to Jiangsu province strategic requirement which is aimed to take the lead in building innovative province and accelerating the transformation and upgrading of enterprises. Therefore, further strengthening the construction quality of ERDD is an undoubtedly strategic choice in solving this dilemma.
